Summary

Intramuscular
injections of ketamine-acepromazine provided satisfactory surgical levels of anaesthesia. Induction was smooth. There was a wide margin of safety with no significant side effects, and there were no deaths attributable to anaesthesia. Induction time was 4-6 min, duration of surgical anaesthesia was 40-60 min, with complete recovery in 2-5 h. 80 chinchillas were used for this study.
In recent years the chinchilla has become an excellent subject for research in audition (Miller, ] 970; Eddy et al., 1974; Eddy, Morgan & Carney, 1975; Bennett, Morgan, Murphy & Eddy, 1978) . However, few effective anaesthetics for surgical procedures have been reported. Miller (1970) used pentobarbitone ip, but this suffers from several shortcomings. Inhalation anaesthesia with diethyl ether is contraindicated owing to the susceptibility of these animals to respiratory diseases and postoperative pulmonary complications, although methoxyfluorane has been recommended (Green, ] 979). Schulz & Fowler (1974) used an experimental anaesthetic agent (C 1744) in chinchillas but recommend further research before general lise. Green (1979) commended the use of diazepam in combination with fentanyl-fluanisone, lignocaine or ketamine.
Ketamine hydrochloride is a nonbarbituate that rapidly produces a' cateleptic state of anaesthesia characterized as 'dissociative anaesthesia'. It has minimal effect on the respiratory system, but increases arterial pressure and heart rate. The analgesic effect is conspicuous in some species but muscular relaxation is poor in all (Price, 1975) . Acepromazine has a depressant effect on the central nervous system (CNS), diminishes spontaneous motor activity and causes some muscular relaxation, so minimizing the undesirable side effects of ketamine hydrochloride.
In appropriate combination these 2 compounds can work to effect an acceptable state of surgical anaesthesia.
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Materials and methods
Chemicals
cyclohexanone hydrochloride-was obtained as a solution of 100 mg/ml ('Vetalar'; Parke, Davis & Co., Detroit, USA). Acepromazine-IO-[3-{dimethyl amino )-prophy II-phenothiazi n-2:y I-methy I ketone-maleate was obtained as a solutIOn of 10 mg/ml (Veterinary Medical Division, Ayerst Laboratories Inc., New York, USA).
Animals
The chinchillas (Chinchilla laniger) chosen initially for audiometric studies were healthy, adult animals that had been given extensive behavioural training to establish hearing thresholds (Eddy et al .. 1974 (Eddy et al .. . 1975 . A total of 80 animals underwent anaesthesia and surgery in several different experiments.
Anaesthesia and surgery
All animals were rendered monaural by surgical destruction of the left cochlea. During surgery the animals were anaesthetized with ketamine hydrochloride (40 mg/kg) administered im with a I ml tuberculin syringe previously coated with acepromazine maleate solution by drawing O·5 ml of acepromazine into the syringe and then expelling it. This filled the 25,iL1 dead space in the syringe and resulted in a dose of about Q·5 mg ace promazine maleate per kg bodyweight. Neither atropine nor any other preanaesthetic proved necessary.
The criteria for surgically useful anaesthesia were that the animal: was unresponsive; showed little or no sign of respiratory depression; did not respond to compression of the foot (pedal reflcx); showed no response to gentle tapping of the inner canthus of the eyelids (palpebral reflex). The animal's eyes remained open during the procedure and any observed eyeblink seemed unrelated to external stimuli. A saline solution was instilled into the eyes to avoid excessive drying.
Subsequently, during surgery there was no response to incision, drilling the bony bulla. removal of the stapes or incus, or to mechanical destruction of the cochlea by inserting a probe through the round window. Induction of anaesthesia took about 5 min. The animal was shaved and prepared for surgery. The surgery lasted for 20 min to 2 h. In the latter case, a supplemental dose of the combined anaesthetic was given after I h to maintain surgical anaesthesia. This usually required about half the initial dose.
Recovery took from 45 min to 2 h depending on the length of surgery and whether or not a supplemental dose of anaesthetic was given. The animals were kept warm by covering with paper towels during recovery.
In a separate set of experiments involving abdominal surgery on 20 animals, the same combination of anaesthetics was used. For abdominal surgery it proved advantageous to use more acepromazine (0·025-0·10 ml of the above concentration) to gain improved muscle relaxation. Otherwise the results were similar and there were no deaths attributable to surgical or anaesthetic procedures.
Results
Of the 80 chinchillas in this study, 28 were subjected to multiple surgery, with 3 animals each having 6 operations. Multiple procedures were carried out on average about a week apart. No respiratory difficulties were noted. There were no deaths from the surgical or anaesthetic procedures.
In the cases of multiple surgery there was no indication of changes in sensitivity to the anaesthetic. CNS activity, as monitored by an electroencephalograph taken with the animal under surgical anaesthesia, showed no unusual patterns (Fig. I) . In some cases the animal was anaesthetized again the day following surgery to replace stitches, implant hearing aids, etc. Again, there was no indication that tolerance to the anaesthetic had developed. Animals had completely recovered by 5-6 h after the last dose.
The anaesthetic dose could be doubled without evidence of respiratory depression. One animal was inadvertently given a lOx dose with no obvious untoward effect other than a considerably longer recovery period.
Discussion
Ketamine has proved a valuable CNS depressant in the management of small animals in that it is effective Ketamine-acepromazine anaesthesia in chinchillas when injected im and has a wide margin of safety, but it is far more useful if given with agents having central muscular relaxant properties such as diazepam or xylazine (Green, 1979; Green, Knight, Precious & Simpkin, 1981) . We have found it, in conjunction with acepromazine, to be effective for surgical anaesthesia in chinchillas.
